





Worksheet 3-14. Sediment competence calculation form to assess bed stability.

Stream: Wild Rice River Stream Type: E6
Location:  Wild Rice River-6-42.36 Valley Type: X
Observers: KD, JB Date: 10/1/2011
Enter Required Information for Existing Condition
Dsg Riffle bed material Dgy (mm)
[5;0 Bar sample Dgy (mm)
0 D Largest particle from bar sample (ft) (mm) 304.8
max mm/ft
S Existing bankfull water surface slope (ft/ft)
d Existing bankfull mean depth (ft)
1.65 Vs Submerged specific weight of sediment
Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress
A
1 (D__ /D c 3 Coah A\ -0.872
#DIv/ol |D_ /D_ | Range: 3-7 Use EQUATION 1. 7" = 0.0834 ( D, /D 50)
#DIV/O! | Dpax/Dso| Range: 1.3-3.0 Use EQUATION 2: 1" = 0.0384 (Dyax/Dsg) 2%
#DIV/0! T Bankfull Dimensionless Shear Stress EQUATION USED: #DIV/O!
Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample
| T * Y, Dmax |
#DIV/0! d Required bankfull mean depth (ft) d = T (use Dy in ft)

Check: [T Stable T Aggrading I Degrading

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar
Sample

T * yS Dmax

#DIV/0! S Required bankfull water surface slope (ft/ft) S = (use Dpay in ft)

Check: [T Stable ™ Aggrading I Degrading

Sediment Competence Using Dimensional Shear Stress

0 Bankfull shear stress T =ydS (Ibs/ftz) (substitute hydraulic radius, R, with mean depth, d)
Y = 62.4, d = existing depth, S = existing slope
Predicted largest moveable particle size (mm) at bankfull shear stress T (Figure 3-11)
Predicted shear stress required to initiate movement of measured D, (mm) (Figure 3-11)
Predicted mean depth required to initiate movement of measured D5, (Mmm) d T
#DIV/0! ===
T = predicted shear stress, Y = 62.4, S = existing slope yS
Predicted slope required to initiate movement of measured D, (Mmm) T
#DIV/0! . o S=_
T = predicted shear stress, Y = 62.4, d = existing depth y
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Worksheet 3-15. Bar sample data collection and sieve analysis form.

S Point / Side BAR-BULK MATERIALS SAMPLE DATA: Size Distribution Analysis Observers: KD, JB
g Stream: Wild Rice River Location:  Wild Rice River-6-42.36 Date: 10/1/2011
s
a Catch Pan Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE
or BUCKET mm mm mm mm mm mm mm mm
m SURFACE
p Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight
I MATERIALS
e - - - - - - - - - DATA
s Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights ( Two Iargest particles)
Total Net Total Net Total Net Total Net Total Net Total Net Total Net Total Net Total Net
1 No. Dia. WT.
2 1
3 2
4 Bucket +
5 materials
6 weight
7 Bucket tare
8 weight
9 Materials
10 weight 0
11 Materials less
12 than: .
13 Be sure to add
14 separate material
weights to grand
15 total
Net wt. total 0 0 0 0 0 0 0 0 0 0 |
% Grand total (|####H HHHHH] HHHHEH] HHH#EE HHHHH HHHH# HHHH# HHHH# HHHHEH i\’\
Accum. % =< || #tH|=—|| || || i ||| e ||| e ||| e ||| et | ——{| 100% GRAND TOTAL
Sample location notes Sample location sketch
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Worksheet 3-16. Stability ratings for corresponding successional stage shifts of stream types. Check the
appropriate stability rating.

Stream: Wild Rice River Stream Type: E6
Location: Wild Rice River-6-42.36 Valley Type: X
Observers: KD, JB Date: 10/1/2011
Stream type changes due to Stability rating (check
successional stage shifts (Figure 3-14) appropriate rating)

Stream type at potential, (C—E),

[+ Stable
(Fo—B), (G—B), (F—B,), (F—C), (D—C)
(E—C), (C—High w/d C) [~ Moderately unstable
(G—F), (F—D), (C—F) [~ Unstable
(C—D), (B—G), (D—G), (C—G), (E—G) [~ Highly unstable
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Worksheet 3-17. Lateral stability prediction summary.

Stream: Wild Rice River Stream Type: E6
Location:  Wild Rice River-6-42.36 Valley Type: X
Observers: KD, JB Date: 10/1/2011
- o Lateral Stability Categories
Lateral stability criteria y g Selected
(choose one stability : points
category for each criterion Stable Moderately Unstable Highly (from each
1-5) unstable unstable row)
W/d ratio state <12 12-14 14-16 >1.6 5
(Worksheet 3-8)
(2) (4) (6) (8)
2 Depositional pattern B1, B2 B4, B8 B3 B5, B6, B7 q
(Worksheet 3-5)
(1) (2) (3) (4)
M2, M5, M6, M7,
3 Meander pattern M1, M3, M4 M8 A
(Worksheet 3-4)
(1) 3)
M/VH, M/Ex H/H, H/Ex, EX/IM
L/VL, L/L, L/IM, | M/L, M/M, M/H, ' ' ' ’ ’
4 Dominant BEHI / NBS L/H, LIVH, MIVL L/Ex, HIL H/L, H/M, H/H, Ex/H, Ex/VH, q
(Worksheet 3-13) VH/VL, EX/VL | VHIVH, EX/Ex
(2) (4) (6) (8)
Degree of confinement 0.8-1.0 0.3-0.79 0.1-0.29 <0.1
5 (MWR/MWR,) 1
(Worksheet 3-9)
(1) (2) 3) (4)
Total points 11

Lateral stability category point range

Overall lateral stability
category (use total points
and check stability rating)

Stable
7-9
I

Moderately
unstable
10-12
v

Unstable
13-21
I

Highly
unstable
> 21
r
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Worksheet 3-18. Vertical stability prediction for excess deposition or aggradation.

Stream: Wild Rice River Stream Type: EG6
Location:  Wild Rice River-6-42.36 Valley Type: X
Observers: KD, JB Date: 10/1/2011

Vertical stability criteria

Vertical Stability Categories for Excess Deposition / Aggradation

- Selected
(choose one stability Moderat E points (from
L oderate XCess .
category for each No deposition | " depositi Aggradation each row)
criterion 1-6) eposition eposition
Sufficient depth .Tre”‘% tpward Cannot move D35 [ Cannot move Dyg of
. insufficient depth . .
Sediment and/or slope to and/or slope- of bed material bed material and/or
1 competence transport largest slightly P and/or Dygo of bar | Dyqq Of bar or sub- 2
(Worksheet 3-14) size available incompetent material pavement size
) 4) (6) (8)
- Reduction up to Reduction over
Suff|C|_ent _Trend_ tpward 25% of annual 25% of annual
i i capacity to S sediment yield of sediment yield for
, Sediment capacity transport annual | sediment U o 2
(POWERSED) load capaci bedload and/or bedload and/or
pacity suspended sand suspended sand
) 4) (6) (8)
3 W/d ratio state 1.0-1.2 1.2-1.4 1.4-1.6 >1.6 5
(Worksheet 3-8)
2) “4) (6) (8)
Current stream
S . gpgoitsp:;f”t'a' (C—High W/d C),
UiteEtn SUEEEslel || o (E—C) (B—HighW/dB), | (C—D), (F—D)
4 states (Worksheet 3- | indicate (C—F) 2
16) deposition/
aggradation
) “4) (6) (8)
Depositional B1 B2, B4 B3, BS B6, B7, B8
5 patterns (Worksheet 1
3-5)
1) (2) (3) 4)
6 Debris / b|ockages D1, D2, D3 D4, D7 D5, D8 D6, D9, D10 1
(Worksheet 3-6)
(1) (2) 3) (4)
Total points 10

aggradation

Vertical stability category point range for excess deposition /

Vertical stability for
excess deposition /
aggradation (use total
points and check stability
rating)

No deposition
10-14
v

Moderate
deposition
15-20
~

Excess
deposition
21-30

r

Aggradation
> 30
r
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Worksheet 3-19. Vertical stability prediction for channel incision or degradation.

Stream: Wild Rice River Stream Type: EB6
Location: Wild Rice River-6-42.36 Valley Type: X
Observers: KD, JB Date: 10/1/2011

Vertical stability

Vertical Stability Categories for Channel Incision / Degradation

criteria (ch Selected
- (choose one L. . L. Moderately . points (from
stability category for Not incised [ Slightly incised o Degradation each row)
each criterion 1-5) incised
Does not Trend to move Particles much
i larger sizes than
Sediment indicate excess | g of bar or > D100 0(; bed larger than Djg of
1 competence competence Dl°°  bed move bed moved 2
(Worksheet 3-14) g4 OT D€
(2) (4) (6) (8)
. Excess energy
Does not Slight gxcess sufficient to Excess energy
) i . energy: up to ) transporting more
5 Sediment capacity indicate excess 10% increase increase load up than 50% of 5
I 0,
(POWERSED) capacity above reference rga?jO/o of annuall - nual load
(2) (4) (6) (8)
Degree of channel 1.00 — 1.10 1.11 - 1.30 1.31 - 1.50 >1.50
3 incision (BHR) 8
(Worksheet 3-7) ) 7 © &
If BHR > 1.1 and
. Does not If BHR > 1.1 and
Stream succession indicate incision \?\f/rgi?txs:nhas stream type has ((BE:C(;)) ((%__:(é))’
4 states (Worksheets | o gegradation . w/d less than 5 ’ 4
3-16 and 3-7) ~
(2) (4) (6) (8)
Confinement (MWR /| 4 g5 _ 1 oo 0.30-0.79 0.10-0.29 <0.10
5 MWR,¢) (Worksheet 1
3-9)
(1) (2) (3) (4)
Total points 17

Vertical stability category point range for channel incision /
degradation

Vertical stability for
channel incision/
degradation (use total
points and check
stability rating)

Not incised
9-11
-

Slightly incised
12 -18
v

Moderately
incised
19 -27

r

Degradation
> 27
-
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Worksheet 3-20. Channel enlargement prediction summary.

Stream: Wild Rice River Stream Type: E6
Location:  Wild Rice River-6-42.36 Valley Type: X
Observers: KD, JB Date: 10/1/2011

Channel enlargement

Channel Enlargement Prediction Categories

— L Selected
prediction criteria .
(choose one stability . . . Moderate . >
category for each criterion| NO increase | Slightincrease increase Extensive (from each
12y ! row)

Stream type at
potential, (C—E), . (C-D), (B—C)
C—High W/d C), ' '
Successional stage | (Fo—B), (G—B), ( J " P, F-D) | (0-0),(c—0),
1 (E-C) 2
shift (Worksheet 3-16)| (F—Bc), (F=C), (E—G). (C—F)
(D—C)
(2) (4) (6) (8)
. Moderately .
5 Lateral stability Stable unstable Unstable Highly unstable a
(Worksheet 3-17)
(2) (4) (6) (8)
Vertical stability
o . Moderate - .
3 excess dgposmon/ No deposition deposition Excess deposition Aggradation 2
aggradation
(Worksheet 3-18) (2) (4) (6) (8)
_\/er_tif:al stability . Not incised Slightly incised |Moderately incised Degradation
4 incision/ degradation 4
(Worksheet 3-19)
(2) 4) (6) (8)
Total points 12
Category point range
Channel enlargement Moderate
prediction (use total No increase | Slight increase increase Extensive
points and check stability 8-10 11-16 17 -24 > 24
rating) r v - r
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Worksheet 3-21. Overall sediment supply rating determined from individual stability rating
categories.

Stream: Wild Rice River Stream Type: EG6
Location: Wild Rice River-6-42.36 Valley Type: X
Observers: KD, JB Date: 10/1/2011
Overall sediment supply
prediction _crlterl_a (choose Stability Rating Points Se!ected
corresponding points for Points
each criterion 1-5)
Stable 1
Lateral stability Mod. unstable 2 5
(Worksheet 3-17) Unstable 3
Highly unstable 4
Vertical stability No deposition 1
, €xcess deposition/ Mod. deposition 2 1
aggradation Excess deposition 3
(Worksheet 3-18) Aggradation 4
Vertical stability Not incised 1
3 channel incision/ Slightly incised 2 2
degradation Mod. Incised 3
(Worksheet 3-19) Degradation 4
No increase 1
Channel enlargement Sliahtincrease 5
4 prediction (Worksheet d - 2
Mod. increase 3
3-20) ,
Extensive 4
Good: stable 1
Pfankuch channel Fair: mod unstable 2
5 stability (Worksheet 3- : 2
10)
Poor: unstable 4
Total Points 9
Category point range
Overall sediment supply _ _
rating (use total points and o el Allgl ety gl
check stability rating) 5 6-10 11-15 16-20
r v I r
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Worksheet 3-22. Summary of stability condition categories.

Stream: Wild Rice River Location: Wild Rice River-6-42.36
Observers: KD, JB Date: 10/1/2011 Stream Type: E6 Valley Type: X
. . Mean bankfull Mean bankfull Cross-section Width of flood- Entrenchment
Channel Dimension depth (ft): 6.07 width (ft): 76.21 area (1)) 462.2 prone area (ft): 157.6667 ratio: 2.1
Channel Pattern R'\:\ﬁggf MWR: 17.8 Lm/W s 17.8 RC/W s 4.3 Sinuosity: 2.7
Check: | Riffle/pool | Step/pool ' Plane bed | Convergence/divergence ¥ Dunes/antidunes/smooth bed
River Profile and Bed Max . Riffle : Pool . . Riffle ! Pool Pool to ! Ratio Slope
Features bankfull i Depth ratio : pool i Average
depth () | o4 | (max/mean). | 1.4 | spacing: | wellizy: bankfull: &S5 02
Riparian Current composition/density: Potential composition/density: Remarks: Condition, vigor and/or usage of existing reach:
vegetation
Flow P1, 2,|Stream size Meander Depositional Debris/channel
S-7 M2 NO -
regime: 9 |and order: pattern(s): pattern(s): NE blockage(s): D1-3
Level Il Stream Degree of incision Degree of incision . Modified Pfankuch stability rating .
2.3 Deeply | d 4
Stability Indices (Bank-Height Ratio): stability rating: eeplyincise (numeric and adjective rating): Fair
Width/depth Reference W/d Width/depth ratio state W/d ratio state
ratio W/d)y: 12 |ratio (Wid,g): 126 | wid) 1 (Widey) 19 |stabiity rating: Stable
Meander Width Reference Degree of confinement MWR / MWR ¢ .
. 17.8 17.8 1.0 . .
Ratio (MWR): MWR,f: (MWR / MWR): stability rating: Unconfined
Bank Erosion Length of reach 9723 Annual streambank erosion rate: Curve used: Remarks:
Summary studied (ft): 1607 (tonsfy)|  0.17  (tonsiyrfit) Fig 3-9
Sediment Capacity - . - : _ Remarks:
v - .
(POWERSED) Sufficient capacity Insufficient capacity Excess capacity
Entrainment/ Largest particle from . T Existing Required Existing Required
Competence bar sample (mm): 1= = depthy: depthy: slopey: slopey:
Successm.nal Stage Existing stream E6 Potential stream E6
Shift state (type): state (type):
Lateral Stability [~ Stable v Mod. unstable [~ Unstable " Highly unstable Remarks/causes:
i ili Remarks/causes:
Vertical St§b|l|ty ¥ No deposition [~ Mod. deposition [ Ex. deposition [ Aggradation
(Aggradation)
i ili Remarks/causes:
vertical St§b|l|ty Not incised ¥ Slightly incised [~ Mod. incised [ Degradation
(Degradation)
Channel Enlargement Noincrease ¥ Slightincrease [ Mod. increase [ Extensive Remarks/causes:
Sediment Supply . . |Remarks/causes:
r v r [
(Channel Source) Low Moderate High Very high
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Worksheet 3-1. Riparian vegetation composition/density used for channel stability assessment.

Riparian Vegetation
Stream: Wolverton Creek Location: Wolverton Creek -1 - 0.64
Disturbed
Reference -
h (impacted X
Observers: KP, AL reac reach) Date: 11/19/2010
Existing Potential
species species
composition: composition:
L . . Percent of total
Riparian cover Percent aerial | Percent of site . " .
. N - Species composition species
categories cover coverage .
composition
=
S
(2]
§ Canopy layer
O
i
100%
=
g
0
3 Shrub layer
=
)
N
100%

Herbaceous
©
>
Q
ge] 100%
5
8 Leaf (ljitrtg:aedle Remarks:

. Condition, vigor and/or
® usage of existing reach:
None
Bare ground
*Based on crown closure. _
**Based on basal area to surface area. Column total =
100%
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Worksheet 3-2. Flow regime variables that influence channel characteristics, sediment regime and
biological interpretations.

FLOW REGIME

Stream: Wolverton Creek Location: Wolverton Creek - 1 - 0.64
Observers: KP, AL Date: 11/19/2010
List ALL COMBINATIONS that
P1 P2 P9
APPLY.......c....... =

General Category

E

Ephemeral stream channels: Flows only in response to precipitation

S

Subterranean stream channel: Flows parallel to and near the surface for various seasons - a sub-
surface flow that follows the stream bed.

Intermittent stream channel: Surface water flows discontinuously along its length. Often
associated with sporadic and/or seasonal flows and also with Karst (limestone) geology where
losing/gaining reaches create flows that disappear then reappear farther downstream.

P

Perennial stream channels: Surface water persists yearlong.

Specific Category

1 Seasonal variation in streamflow dominated primarily by snowmelt runoff.

2 Seasonal variation in streamflow dominated primarily by stormflow runoff.

3 Uniform stage and associated streamflow due to spring-fed condition, backwater, etc.

4 Streamflow regulated by glacial melt.

5 Ice flows/ice torrents from ice dam breaches.

6 Alternating flow/backwater due to tidal influence.

7 Regulated streamflow due to diversions, dam release, dewatering, etc.

8 Altered due to development, such as urban streams, cut-over watersheds or vegetation
conversions (forested to grassland) that change flow response to precipitation events.

9 Rain-on-snow generated runoff.
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Worksheet 3-3. Stream order and stream size categories for stratification by stream type.

Stream Size and Order

Stream: Wolverton Creek

Location: Wolverton Creek -1 - 0.64
Observers: KP, AL

Date: 11/19/2010
%
Stream Size Category and Order = | S-4 I

@

STREAM SIZE: Bankfull Check (v)
Category width appropriate
meters feet category

S-1 0.305 <1 B

S-2 03-15 1-5 B

S-3 1.5—-4.6 5—15 B

S-4 46-9 15— 30 v

S-5 9-15 30— 50 -

S-6 15-22.8 50 — 75 -

S-7 22.8-30.5 75— 100 r

S-8 30.5 - 46 100 — 150 B

S-9 46 — 76 150 — 250 I

S-10 76 — 107 250 — 350 -

S-11 107 — 150 350 — 500 r

S-12 150 — 305 500 — 1000 B

S-13 >305 >1000 r

Stream Order

Add categories in parenthesis for specific stream order of
reach. For example a third order stream with a bankfull width
of 6.1 meters (20 feet) would be indexed as: S-4(3).
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Worksheet 3-4. Meander pattern relations used for interpretations for river stability.

Meander Patterns

Stream: Wolverton Creek

Reach: Wolverton Creek -1 -0.64

Observers: KP, AL

Date: 11/19/2010

List ALL CATEGORIES that APPLY =

M1

Various Meander Pattern variables modified from Galay et al. (1973)

M1 REGULAR MEANDERS

M2 TORTUOUS MEANDERS
M3 IRREGULAR MEANDERS
M4 TRUNCATED MEANDERS

M5

M6

M7

M8

UNCONFINED MEANDER SCROLLS

CONFINED MEANDER SCROLLS

DISTORTED MEANDER LOOPS

IRREGULAR MEANDERS with oxbows and
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Worksheet 3-5. Depositional patterns used for stabiilty assessment interpretations.

Depositional Patterns

Stream: Wolverton Creek

Reach: Wolverton Creek -1 - 0.64

Observers: KP, AL

Date: 11/19/2010

List ALL CATEGORIES that APPLY =

NONE

Various Depositional Features modified from Galay et al. (1973)
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Worksheet 3-6. Various categories of in-channel debris, dams and channel blockages
used to evaluate channel stability.

Channel Blockages

Stream:

Wolverton Creek

Location: Wolverton Creek - 1 - 0.64

Observers: KP, AL

Date: 11/19/2010

Materials that upon placement into the active channel or flood- Check (v)
Description/extent prone area may cause adjustments in channel dimensions or all that
conditions due to influences on the existing flow regime. apply
D1 None Minor amounts of small, floatable material. r
Debris consists of small, easily moved, floatable material, e.g., leaves,
D2 Infrequent . . F
needles, small limbs and twigs.
Increasing frequency of small- to medium-sized material, such as large
D3 Moderate limbs, branches and small logs, that when accumulated, affect 10% or less r
of the active channel cross-section area.
Significant build-up of medium- to large-sized materials, e.g., large limbs,
D4 Numerous branches, small logs or portions of trees that may occupy 10-30% of the v
active channel cross-section area.
Debris "dams" of predominantly larger materials, e.g., branches, logs and
D5 Extensive trees, occupying 30-50% of the active channel cross-section area, often v
extending across the width of the active channel.
Large, somewhat continuous debris "dams," extensive in nature and
L occupying over 50% of the active channel cross-section area. Such
D6 Dominating . . . ! I_
accumulations may divert water into the flood-prone areas and form fish
migration barriers, even when flows are at less than bankfull.
D7 Beaver dams: | An infrequent number of dams spaced such that normal streamflow and =
Few expected channel conditions exist in the reaches between dams.
B ) Frequency of dams is such that backwater conditions exist for channel
eaver dams: y
D8 F i reaches between structures where streamflow velocities are reduced and M
requen channel dimensions or conditions are influenced.
. Numerous abandoned dams, many of which have filled with sediment and/or
Beaver dams: R i ) )
D9 Aband d breached, initiating a series of channel adjustments, such as bank erosion, r
andone lateral migration, avulsion, aggradation and degradation.
Structures, facilities or materials related to land uses or development located
within the flood-prone area, such as diversions or low-head dams, controlled
Human . . X
D10 influences by-pass channels, velocity control structures and various transportation r

encroachments that have an influence on the existing flow regime, such that
significant channel adjustments occur.
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Worksheet 3-7. Relationship of Bank-Height Ratio (BHR) ranges to corresponding stream stability ratings.

Degree of Channel Incision

Low Bank Height: 5.1 Bank-Height Ratio: 15

Max Bankfull Depth: 3.3

Degree of Channel Incision Stability Rating <= Moderately Incised

Degree of Channel Incision

. /
/
/

16

15

14

13

12

Bank-Height Ratio (BHR)

11

Stable Slightly Incised Moderately Incised Deeply Incised

Stability Rating
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Worksheet 3-8. Stability ratings based on departure of width/depth ratio from reference condition.

Width/Depth Ratio State

Existing Width/Depth Ratio: 12.2 Ratio of existing W/d to reference W/d: 1.007
Reference Width/Depth Ratio: 12.1
Width/Depth Ratio State Stability Rating = Stable

=
©

Width/Depth Ratio Stability Ratings

g
o

I
iN

=
N

[y

Only use "Decrease relative to
reference w/d ratio" for incising

channels (Bank-Height Ratio >1)
(Worksheet 3-7)

o
©

o
o

4

o
N

©
N

Ratio of w/d ratio to reference w/d ratio Ratio of w/d ratio to reference w/d ratio
(Decrease relative to reference w/d ratio) (Increase relative to reference w/d ratio)

Stable Moderately Unstable
Stability Rating

Unstable Highly Unstable
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Worksheet 3-9. Degree of confinement based on Meander Width Ratio (MWR) divided by reference
condition Meander Width Ratio (MWR ).

Degree of Confinement

Existing Meander Width Ratio (MWR): 12.4 Ratio of MWR to MWR . 1.097
Reference Meander Width Ratio (MWR ,): 11.3
Degree of Confinement Stability Rating <= Unconfined
Degree of Confinement based on
Meander Width Ratio ( MWR ) / Reference Condition ( MWR )
0.0
0-11 <0.10
0.2 -
0.10-0.29
® 0.3 A
@
= 0.4 -
=
— 0.5
@
= 0.6 -
= 0.30-0.79
0.7 -
0.8 -
0.80-1.00
0.9 -
1.0 1 1 1
Unconfined Moderately Confined Confined Severely Confined
Degree of Confinement
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Worksheet 3-10. Pfankuch (1975) channel stability rating procedure, as modified by Rosgen (1996, 2001c, 2006b).

stream: Wolverton Creek Location: Wolverton Creek - 1 - Valley Type: X Observers: KP, AL Date: 11/19/2010
Loca- Excellent Good Fair Poor
. Key| Category — - — - — - — -
tion Description Rating Description Rating Description Rating Description Rating
ank slope gradient <30%. ank slope gradient 30-40%. 4 ank slope gradient 40-60%. ank slope gradient > 60%.
1 'S‘Er;‘lform Bank | dient <30% 2 |Banksl dient 30-40% Bank | dient 40-60% 6 |Banksl dient > 60% 8
(%)
—é . No evidence of past or future mass Infrequent. Mostly healed over. Low Frequent or large, causing sediment Frequent or large, causing sediment nearly
2 [Mass erosion f 3 7 6 9 L= 12
g erosion. future potential. nearly yearlong. yearlong OR imminent danger of same.
o 3 Debris jam Essentially absent from immediate 2 Present, but mostly small twigs and 4 Moderate to heavy amounts, mostly 6 Moderate to heavy amounts, s
% potential channel area. limbs. larger sizes. predominantly larger sizes.
D Vegetative > 90% plant density. Vigor and variety 70-90% density. Fewer species or 50-70% density. Lower vigor and <50% density plus fewer species and less
4 |bank suggest a deep, dense soil-binding 3 |less vigor suggest less dense or deep 6 [fewer species from a shallow, 9 Jvigor indicating poor, discontinuous and 12
protection root mass. root mass. discontinuous root mass. Ishallow root mass.
Bank heights sufficient to contain the bankfull Bankfull stage is contained within banks. Bankiull stage is not contained. Width/denth Bankfull stage is not contained; over-bank flows are
5 Channel stage. Width/depth ratio departure from 1 \Width/depth ratio departure from reference 2 ratio de am?re from reference \l/vidth/de tll')1 ratio 3 common with flows less than bankfull. Width/depth 4
capacity reference width/depth ratio = 1.0. Bank-Height width/depth ratio = 1.0-1.2. Bank-Height Ratio -1 271[)4 Bank-Height Ratio (BHR) = fl—l 3 ratio departure from reference width/depth ratio > 1.4.
Ratio (BHR) = 1.0. (BHR) = 1.0-1.1. o 9 s Bank-Height Ratio (BHR) > 1.3.
1) 6 Bank rock > 65% with large angular boulders. 5 40-65%. Mostly boulders and small 4 20-40%. Most in the 3—6" diameter 6 <20% rock fragments of gravel sizes, 1-3" 8
—‘é content 12"+ common. cobbles 6-12". class. or less.
g Obstructions Rocks and logs firmly imbedded. Flow Some present causing erosive cross Moderately frequent, unstable obstructions Frequent obstructions and deflectors
= 7 o flow pattern w/o cutting or deposition. 2 [currents and minor pool filling. Obstructions| 4  Jmove with high flows causing bank cutting 6 [|cause bank erosion yearlong. Sediment 8
g Stable bed. fewer and less firm. and pool filling. traps full, channel migration occurring.
o . Little or none. Infrequent raw banks Some,_ |qtermlttently CHEITIEES Y Significant. Cuts 12—-24" high. Root Almost continuous cuts, some over 24"
8 [Cuttin 4 |constrictions. Raw banks may be u 6 12 16
= 9 <6". 10 12" ’ Y P mat overhangs and sloughing evident. high. Failure of overhangs frequent.
" Little or no enlargement of channel or Some new bar increase, mostly from Moderate depostion of new gravel Extensive deposit of predominantly fine
9 [Deposition . 4 8 |and coarse sand on old and some 12 . 16
point bars. coarse gravel. new bars particles. Accelerated bar development.
10 Rock Sharp edges and corners. Plane 1 Rounded corners and edges. 9 Corners and edges well rounded in 2 3 Well rounded in all dimensions, surfaces 4
angularity surfaces rough. Surfaces smooth and flat. dimensions. smooth.
11 |Brightness Surfaces dull, dark or stained. 1 Mostly dull, but may have <35% bright 2 Mixture dull and bright, i.e., 35-65% 3 Predominantly bright, > 65%, exposed or 4
9 Generally not bright. surfaces. mixture range. scoured surfaces.
12 Consolidation of JAssorted sizes tightly packed or 2 Moderately packed with some 4 Mostly loose assortment with no 6 No packing evident. Loose assortment, 8
particles overlapping. overlapping. apparent overlap. easily moved.
1S
g 13 Bottom size  |No size change evident. Stable 4 Distribution shift light. Stable material 8 Moderate change in sizes. Stable 12 Marked distribution change. Stable 16
8 distribution material 80-100%. 50-80%. materials 20-50%. materials 0—-20%.
— 0, | 0, R
Scouring and |<5% of bottom affected by scour or S 30/? "’?“e“ed' Scour at 30-50% affected. Depos'lts U SEell More than 50% of the bottom in a state of
14 - s 6 [constrictions and where grades 12 |at obstructions, constrictions and 18 M 6T (e rrerihy Vv 24
P P ) steepen. Some deposition in pools. bends. Some filling of pools. 9 Yy 9-
. . . . Present but spotty, mostly in .
15 Aquatic Abundant growth moss-like, dark 1 Common. Algae forms in low velocity > |backwater Sgastgﬁal al Ze rowth 3 Perennial types scarce or absent. Yellow- 4
vegetation green perennial. In swift water too. and pool areas. Moss here too. : . 9ae g green, short-term bloom may be present.
makes rocks slick.
Excellent total =] 21 Good total =] 4 Fair total =| 21 Poor total =| 32
Stream type Al A2 A3 A4 A5 A6 Bl B2 B3 B4 B5 B6 C1l C2 C3 C4 C5 C6 D3 D4 D5 D6 Grand total = 78
Good (Stable) 38-43 | 38-43 | 54-90 | 60-95 | 60-95 | 50-80 | 38-45 | 38-45 | 40-60 | 40-64 | 48-68 | 40-60 | 38-50 | 38-50 | 60-85 [ 70-90 | 70-90 | 60-85 | 85-107 | 85-107 | 85-107 | 67-98
Fair (Mod. unstable] 44-47 | 44-47 | 91-129 | 96-132 | 96-142 | 81-110| 46-58 | 46-58 | 61-78 | 65-84 | 69-88 | 61-78 | 51-61 | 51-61 | 86-105| 91-110 | 91-110 | 86-105 |108-132(108-132|108-132| 99-125 Existing B6C
Poor (Unstable) 48+ 48+ | 130+ | 133+ | 143+ | 111+ | 59+ 59+ 79+ 85+ 89+ 79+ 62+ 62+ | 106+ | 111+ | 111+ | 106+ | 133+ | 133+ [ 133+ | 126+ stream type =
Stream type DA3 | DA4 | DA5 | DA6 E3 E4 E5 E6 F1 F2 F3 F4 F5 F6 G1 G2 G3 G4 G5 G6 *Potential B6C
Good (Stable) 40-63 | 40-63 | 40-63 | 40-63 | 40-63 | 50-75 | 50-75 | 40-63 | 60-85 | 60-85 | 85-110| 85-110 [ 90-115| 80-95 | 40-60 | 40-60 | 85-107 | 85-107 | 90-112 | 85-107 stream type =
Fair (Mod. unstable] 64-86 | 64-86 | 64-86 | 64-86 | 64-86 | 76-96 | 76-96 | 64-86 | 86-105 [ 86-105 |111-125/111-125(116-130| 96-110 | 61-78 | 61-78 |108-120(108-120|113-125(108-120 Modified channel
Poor (Unstable) 87+ 87+ 87+ 87+ 87+ 97+ 97+ 87+ | 106+ | 106+ | 126+ | 126+ | 131+ | 111+ | 79+ 79+ | 121+ | 121+ | 126+ | 121+ stability rating =

*Rating is adjusted to potential stream type, not existing.

Fair
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Worksheet 3-11. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating. Use
Figure 3-7 with BEHI variables to determine BEHI score.

Stream: Wolverton Creek

Location: Wolverton Creek - 1 - 0.64

Station: Observers: KP, AL
Date: 11/19/2010 Stream Type: B6¢c Valley Type: X
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 5.2 Height 4 (AY/(B)=] 1.3 4
Height () = (A) (ft) = (B) (C)
Root Depth / Study Bank Height (E)
Root Study
Depth 3 Bank 5.2 (D)/(A)=] 0.6 3
(f) = (D)| Height (i) = (A) (E)
Weighted Root Density (G)
Root
Density 25% (F)X(E) 7| 14% 8
as % = (F) (G)
Bank Angle (H)
Bank
Angle 27 2
as Degrees = (H)
Surface Protection (1)
Surface
Protection 5% 10
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 0
Cobble (Subtract 10 points if uniform medium to large cobble) I
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
. position of unstable layers in
gﬁ?/(él(ap\;((jnzoa?ji:gttzent) relation to bankfull stage 0
Very L0w| Low | Moderate | High | Very High | Extreme Adjective Rating { Moderate
\ > and
5-95 | 10-195 | 20-295|30-395| 40-45 [ 46-50 Total Score 27
Bank Sketch
1 Root
Depth
(D)
= Bank
= Angle
3 AN
3
b —---Bankful_____________&_ =
= g8
S 58
= (23]
@ a
>
Start
of
0 Bank
0 1

Horizontal distance (ft)
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Worksheet 3-12. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate
erosion rate.

Estimating Near-Bank Stress (NBS)
Stream: Wolverton Creek Location: Wolverton Creek - 1 - 0.64
Station: 0 Stream Type: B6¢c Valley Type: X
Observers: KP, AL Date: 11/19/10
Methods for Estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS........... Level | Reconaissance
(2) Ratio of radius of curvature to bankfull Width ( Rg / Wikt ). eeevvreeeiieieeieeeeeie e eee e Level Il General prediction
(3) Ratio of pool slope to average water surface slope (Sp/ S )....ovvrvrirriiiniiiiieiniea Level Il General prediction
(4) Ratio of pool slope to riffle SIOPE ((Sp/ Syif ). vvvrverrervereeriiiiit it Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dpp / dpkf ) covveeeemveenneen Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull Shear StreSS ( Ty / Tiif )--«ceerveeeeerereeieraens Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient..............oooiiiiii i e Level IV Validation
- Transverse and/or central bars-short and/or diSCONtINUOUS............. cocevvviiiiiineneenn. NBS = High / Very High
2 (1) [Extensive deposition (continuous, Cross-channel)... ... NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow............................cco. NBS = Extreme
Radius of Bankfull Near-Bank
5 Curvature | Width Wy, | Ratio R./ Stress
(2) R (ft) (ft) Wit (NBS)
= Near-Bank
o 3 Pool Slope | Average Stress Dominant
& ®3) Sp Slope S |Ratio S,/S (NBS) Near-Bank Stress
—
Very Low
) Near-Bank
4 Pool Slope | Riffle Slope | Ratio S,/ Stress
(4) Sp St Siif (NBS)
Near-Bank Near-Bank
. Max Depth [Mean Depth| Ratio dny/ [ Stress
®) | dw® | dwh o (NBS)
§ Near-Bank Bankfull
9 Near-Bank Shear Shear . Near-Bank
(6) | Max Depth Near-Bank | Stress 1, ( |Mean Depth| Average | Stress Tu (| Ratio T,/ Stress
dnp () Slope Spp Ib/ft? ) diis (F0) Slope S Ib/ft? ) Tot (NBS)
> Near-Bank
= 7 Velocity Gradient ( ft/ sec Stress
3 @) /ft) (NBS)
- Very Low
Converting Values to a Near-Bank Stress (NBS) Rating
Near-Bank Stress (NBS) Method number
ratings Q |1 @ [ ® [ @@ | &6 | 6 | @
Very Low N/A > 3.00 <0.20 < 0.40 < 1.00 <0.80 <0.50
Low N/A 221-3.00 0.20-040 041-060 1.00-150 0.80-1.05 0.50-1.00
Moderate N/A 2.01-2.20 0.41-0.60 0.61-0.80 1.51-1.80 1.06-1.14 1.01-1.60
High See 1.81-2.00 061-080 081-100 181-250 115-119 1.61-2.00
Very High 1) 150-1.80 0.81-1.00 1.01-1.20 | 251-3.00 | 1.20-1.60 | 2.01-2.40
Extreme Above <1.50 >1.00 >1.20 > 3.00 >1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Very Low
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Worksheet 3-13. Summary form of annual streambank erosion estimates for various study reaches.

Stream: Wolverton Creek Location: Wolverton Creek - 1 - 0.64
Graph Used: Fig 3-9 Total Bank Length (ft): 2165.2 Date: 11/19/2010
Observers: KP, AL Valley Type: X Stream Type: B6c¢
@) 2 (©)] 4 ®) (6) @) (8
Station (ft) BEHI rating |[NBSrating [Bank Length of |Study bank |Erosion Erosion
(Worksheet |(Worksheet |erosion bank (ft) height (ft) |subtotal Rate
3-11) 3-12) rate (Figure [(4)x(5)x(6)] |(tonslyrlft)
(adjective) [(adjective) |3-9 or 3-10) (ft3lyr) {[(")/27] %
(ftlyr) 1.3/(5)}
1. Moderate | Very Low 0.092 2165.2 5.2 1036 0.02
2 0 #DIV/O!
3 0 #DIV/O!
4 0 #DIV/O!
5 0 #DIV/O!
6 0 #DIV/O!
7 0 #DIV/O!
8 0 #DIV/O!
9 0 #DIV/O!
10. 0 #DIV/O!
11. 0 #DIV/0!
12 0 #DIV/O!
13 0 #DIV/O!
14, 0 #DIV/0!
15. 0 #DIV/0!
Total
Sum erosion subtotals in Column (7) for each BEHI/NBS combination Erosion
(ft3lyr) 1036
Total
Convert erosion in ft3/yr to yds3/yr {divide Total Erosion (ft3/yr) by 27} Erosion
(yds®fyr) 38
Convert erosion in ydsglyr to tons/yr {multiply Total Erosion (ydsglyr) ErT(;);iin
by 1.3} (tonslyr) 50
Calculate erosion per unit length of channel {divide Total Erosion TOt?'
(tons/yr) by total length of stream (ft) surveyed} Erosion
(tonslyrlit) 0.02
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Worksheet 3-14. Sediment competence calculation form to assess bed stability.

Stream: Wolverton Creek Stream Type: B6¢C
Location: Wolverton Creek - 1 -0.64 Valley Type: X
Observers: KP, AL Date: 11/19/2010
Enter Required Information for Existing Condition
Dsg Riffle bed material Dgy (mm)
[5;0 Bar sample Dgy (mm)
. 304.8
Dmax Largest particle from bar sample (ft) (mm) mm/ft
S Existing bankfull water surface slope (ft/ft)
d Existing bankfull mean depth (ft)
1.65 Vs Submerged specific weight of sediment
Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress
A
1 (D__ /D c 3 Coah A\ -0.872
#DIv/ol |D_ /D_ | Range: 3-7 Use EQUATION 1. 7" = 0.0834 ( D, D 50)
#DIV/O! | Dpax/Dsg| Range: 1.3-3.0 Use EQUATION 2: 1" = 0.0384 (Dyax/Dsg) 2%
#DIV/0! T Bankfull Dimensionless Shear Stress EQUATION USED: #DIV/O!
Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample
| T * Y, Dmax |
#DIV/0! d Required bankfull mean depth (ft) d = T (use Dy in ft)

Check: [T Stable T Aggrading I Degrading

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar
Sample

T * yS Dmax

#DIV/0! S Required bankfull water surface slope (ft/ft) S = (use Dpay in ft)

Check: [T Stable ™ Aggrading I Degrading

Sediment Competence Using Dimensional Shear Stress

0 Bankfull shear stress T =ydS (Ibs/ftz) (substitute hydraulic radius, R, with mean depth, d)
Y = 62.4, d = existing depth, S = existing slope
Predicted largest moveable particle size (mm) at bankfull shear stress T (Figure 3-11)
Predicted shear stress required to initiate movement of measured D, (mm) (Figure 3-11)
Predicted mean depth required to initiate movement of measured D5, (Mmm) d T
#DIV/0! ===
T = predicted shear stress, Y = 62.4, S = existing slope yS
Predicted slope required to initiate movement of measured D, (Mmm) T
#DIV/0! . o S=_
T = predicted shear stress, Y = 62.4, d = existing depth y
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Worksheet 3-15. Bar sample data collection and sieve analysis form.

S Point / Side BAR-BULK MATERIALS SAMPLE DATA: Size Distribution Analysis Observers: KP, AL
g Stream: Wolverton Creek Location:  Wolverton Creek - 1 - 0.64 Date: 11/19/2010
s
a Catch Pan Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE
or BUCKET mm mm mm mm mm mm mm mm
m SURFACE
p Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight
I MATERIALS
e - - - - - - - - - DATA
s Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights ( Two Iargest particles)
Total Net Total Net Total Net Total Net Total Net Total Net Total Net Total Net Total Net
1 No. Dia. WT.
2 1
3 2
4 Bucket +
5 materials
6 weight
7 Bucket tare
8 weight
9 Materials
10 weight 0
11 Materials less
12 than: .
13 Be sure to add
14 separate material
weights to grand
15 total
Net wt. total 0 0 0 0 0 0 0 0 0 0 |
% Grand total (|####H HHHHH] HHHHEH] HHH#EE HHHHH HHHH# HHHH# HHHH# HHHHEH i\,\
Accum. % =< || #tH|=—|| || || i ||| e ||| e ||| e ||| et | ——{| 100% GRAND TOTAL
Sample location notes Sample location sketch
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Worksheet 3-16. Stability ratings for corresponding successional stage shifts of stream types. Check the
appropriate stability rating.

Stream: Wolverton Creek Stream Type: B6c
Location: Wolverton Creek - 1-0.64 Valley Type: X
Observers: KP, AL Date: 11/19/2010
Stream type changes due to Stability rating (check
successional stage shifts (Figure 3-14) appropriate rating)

Stream type at potential, (C—E),

[+ Stable
(Fo—B), (G—B), (F—B,), (F—C), (D—C)
(E—C), (C—High w/d C) [~ Moderately unstable
(G—F), (F—D), (C—F) [~ Unstable
(C—D), (B—G), (D—G), (C—G), (E—G) [~ Highly unstable
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Worksheet 3-17. Lateral stability prediction summary.

Stream: Wolverton Creek Stream Type: B6c
Location:  Wolverton Creek - 1 - 0.64 Valley Type: X
Observers: KP, AL Date: 11/19/2010
- o Lateral Stability Categories
Lateral stability criteria y g Selected
(choose one stability : points
category for each criterion Stable Moderately Unstable Highly (from each
_ unstable unstable
1-5) row)
W/d ratio state <1.2 12-1.4 1.4-1.6 >1.6 )
(Worksheet 3-8)
(2) (4) (6) (8)
, Depositional pattern B1, B2 B4, B8 B3 BS, B6, B7 q
(Worksheet 3-5)
(1) (2) (3) (4)
M2, M5, M6, M7,
5 Meander pattern M1, M3, M4 M8 q
(Worksheet 3-4)
(1) 3)
M/VH, M/EX, H/H, H/EX, Ex/M,
Dominant BEHI / NBS L/VL, L/L, L/IM, | M/L, M/M, M/H, HIL, HIM, H/H, Ex/H, Ex/VH,
4 L/H, L/VH, M/VL L/Ex, H/L VHIVL. Ex/VL VH/VH. EX/E 2
(Worksheet 3-13) » EX » EX/EX
(2) (4) (6) (8)
Degree of confinement 0.8-1.0 0.3-0.79 0.1-0.29 <0.1
5 (MWR/MWR,) 1
(Worksheet 3-9)
(1) (2) 3) (4)
Total points 7

Lateral stability category point range

Overall lateral stability
category (use total points
and check stability rating)

Stable
7-9
v

Moderately
unstable
10-12
M

Unstable
13-21
I

Highly
unstable
> 21
r
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Worksheet 3-18. Vertical stability prediction for excess deposition or aggradation.

Stream: Wolverton Creek Stream Type: B6cC
Location:  Wolverton Creek - 1 - 0.64 Valley Type: X
Observers: KP, AL Date: 11/19/2010

Vertical stability criteria

Vertical Stability Categories for Excess Deposition / Aggradation

- Selected
(choose one stability Moderat E points (from
L oderate XCess .
category for each No deposition | " depositi Aggradation each row)
criterion 1-6) eposition eposition
Sufficient depth .Tre”‘% tpward Cannot move D35 [ Cannot move Dyg of
. insufficient depth . .
Sediment and/or slope to and/or slope- of bed material bed material and/or
1 competence transport largest slightly P and/or Dygo of bar | Dyqq Of bar or sub- 2
(Worksheet 3-14) size available incompetent material pavement size
) 4) (6) (8)
- Reduction up to Reduction over
Suff|C|_ent _Trend_ tpward 25% of annual 25% of annual
i i capacity to S sediment yield of sediment yield for
, Sediment capacity transport annual | sediment U o 2
(POWERSED) load capaci bedload and/or bedload and/or
pacity suspended sand suspended sand
) 4) (6) (8)
3 W/d ratio state 1.0-1.2 1.2-1.4 1.4-1.6 >1.6 5
(Worksheet 3-8)
2) “4) (6) (8)
Current stream
S . gpgoitsp:;f”t'a' (C—High W/d C),
UiteEtn SUEEEslel || o (E—C) (B—HighW/dB), | (C—D), (F—D)
4 states (Worksheet 3- | indicate (C—F) 2
16) deposition/
aggradation
) “4) (6) (8)
Depositional B1 B2, B4 B3, BS B6, B7, B8
5 patterns (Worksheet 1
3-5)
1) (2) (3) 4)
6 Debris / b|ockages D1, D2, D3 D4, D7 D5, D8 D6, D9, D10 3
(Worksheet 3-6)
(1) (2) 3) (4)
Total points 12

aggradation

Vertical stability category point range for excess deposition /

Vertical stability for
excess deposition /
aggradation (use total
points and check stability
rating)

No deposition
10-14
v

Moderate
deposition
15-20
~

Excess
deposition
21-30

r

Aggradation
> 30
r
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Worksheet 3-19. Vertical stability prediction for channel incision or degradation.

Stream: Wolverton Creek Stream Type: B6c
Location: Wolverton Creek - 1 - 0.64 Valley Type: X
Observers: KP, AL Date: 11/19/2010

Vertical stability

Vertical Stability Categories for Channel Incision / Degradation

L Selected
criteria (choose one oints (from
stability category for Not incised [ Slightly incised HECIEEE Degradation i
each criterion 1-5) incised each row)

Does not Trend to move Particles much

Sediment indicate excess :;wge(r) fsgz:rsotrhsn D1op Of bed larger than D;qq of
1 competence competence 100 moved bed moved 2

(Worksheet 3-14) D of bed

(2) (4) (6) (8)
Does not Slight excess Ejgi?esn?ggrgy Excess energy
i i indicate excess energy: up to increase load u NI ETIAL) (elfs
, Sediment capacity capacit 10% increase - annugl than 50% of 2
(POWERSED) pacity above reference | |~ 0 annual load
(2) (4) (6) (8)
Degree of channel 1.00 — 1.10 1.11 - 1.30 1.31 - 1.50 >1.50
3 incision (BHR) 6
(Worksheet 3-7)
(2) (4) (6) (8)
If BHR > 1.1 and
. Does not If BHR > 1.1 and

Stream succession indicate incision \?\f/rgi?txs:nhas stream type has ((BE:C(;)) ((%__:(é))’

4 states (Worksheets | o gegradation w/d less than 5 ’ 4

3-16 and 3-7) 5-10

(2) (4) (6) (8)

Confinement (MWR /| 4 g5 _ 1 oo 0.30-0.79 0.10-0.29 <0.10
5 MWR,¢) (Worksheet 1

3-9)

(1) (2) (3) (4)
Total points 15

Vertical stability category point range for channel incision /
degradation

Vertical stability for
channel incision/
degradation (use total
points and check
stability rating)

Not incised
9-11
-

Slightly incised
12 -18
v

Moderately
incised
19 -27

r

Degradation
> 27
-
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Worksheet 3-20. Channel enlargement prediction summary.

Stream: Wolverton Creek Stream Type: B6c
Location:  Wolverton Creek - 1 - 0.64 Valley Type: X
Observers: KP, AL Date: 11/19/2010

Channel enlargement

Channel Enlargement Prediction Categories

— L Selected
prediction criteria .
(choose one stability . . . Moderate . >
category for each criterion| NO increase | Slightincrease increase Extensive (from each
12y ! row)

Stream type at
potential, (C—E), . (C-D), (B—C)
C—High W/d C), ' '
Successional stage | (Fo—B), (G—B), ( J " P, F-D) | (0-0),(c—0),
1 (E-C) 2
shift (Worksheet 3-16)| (F—Bc), (F=C), (E—G). (C—F)
(D—C)
(2) (4) (6) (8)
. Moderately .
5 Lateral stability Stable unstable Unstable Highly unstable >
(Worksheet 3-17)
(2) (4) (6) (8)
Vertical stability
o . Moderate - .
3 excess dgposmon/ No deposition deposition Excess deposition Aggradation 2
aggradation
(Worksheet 3-18) (2) (4) (6) (8)
_\/er_tif:al stability . Not incised Slightly incised |Moderately incised Degradation
4 incision/ degradation 4
(Worksheet 3-19)
(2) 4) (6) (8)
Total points 10
Category point range
Channel enlargement Moderate
prediction (use total No increase | Slight increase increase Extensive
points and check stability 8-10 11-16 17 -24 > 24
rating) v r - r
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Worksheet 3-21. Overall sediment supply rating determined from individual stability rating

categories.
Stream: Wolverton Creek Stream Type: B6cC
Location: Wolverton Creek - 1 - 0.64 Valley Type: X
Observers: KP, AL Date: 11/19/2010
Overall sediment supply
prediction _crlterl_a (choose Stability Rating Points Se!ected
corresponding points for Points
each criterion 1-5)
Stable 1
Lateral stability Mod. unstable 2 1
(Worksheet 3-17) Unstable 3
Highly unstable 4
Vertical stability No deposition 1
, €xcess deposition/ Mod. deposition 2 1
aggradation Excess deposition 3
(Worksheet 3-18) Aggradation 4
Vertical stability Not incised 1
3 channel incision/ Slightly incised 2 2
degradation Mod. Incised 3
(Worksheet 3-19) Degradation 4
No increase 1
Channel enlargement Slightincrease 5
4 prediction (Worksheet d - 1
Mod. increase 3
3-20) ,
Extensive 4
Good: stable 1
Pfankuch channel Fair: mod unstable 2
5 stability (Worksheet 3- : 2
10)
Poor: unstable 4
Total Points 7
Category point range
Overall sediment supply _ _
rating (use total points and — Moderate gl ey 15lln
check stability rating) 5 6-10 11-15 16-20
r v I r
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Worksheet 3-22. Summary of stability condition categories.

Stream: Wolverton Creek Location: Wolverton Creek - 1 - 0.64
Observers: KP, AL Date: 11/19/2010 Stream Type: B6c Valley Type: X
. . Mean bankfull Mean bankfull Cross-section Width of flood- Entrenchment
Channel Dimension depth (ft): 2.09 width (ft): 25.43 area (1)) 53.73 prone area (ft): 47.5 ratio: 1.9
Channel Pattern R'\:\iggi MWR: 12.4 Lm/W s 12.4 RC/W s 2.2 Sinuosity: 1.73
Check: | Riffle/pool | Step/pool ¥ Plane bed | Convergence/divergence ¥ Dunes/antidunes/smooth bed
River Profile and Bed Max . Riffle : Pool . . Riffle ! Pool Pool to ! Ratio Slope
Features bankfull i Depth ratio : pool i Average
depth () | % | (max/mean). | 1.6 | spacing: | wellizy: pankfull: 000124
Riparian Current composition/density: Potential composition/density: Remarks: Condition, vigor and/or usage of existing reach:
vegetation
Flow P1, 2,|Stream size Meander Depositional Debris/channel
S-4 M1 NO
regime: 9 |and order: pattern(s): pattern(s): NE blockage(s): D4, 5
Level Il Stream Degree of incision Degree of incision Moderately |Modified Pfankuch stability rating .
. . . . 1.5 - . . . o SN Fair
Stability Indices (Bank-Height Ratio): stability rating: Incised (numeric and adjective rating):
Width/depth Reference W/d Width/depth ratio state W/d ratio state
ratio W/d)y: 122 |ratio (W/d,g): 12401 wWid) 1 (Widey) 19 |stabiity rating: Stable
Meander Width Reference Degree of confinement MWR / MWR ¢ .
. 12.4 11.3 1.1 . .
Ratio (MWR): MWR,f: (MWR / MWR): stability rating: Unconfined
Bank Erosion Length of reach 2165 Annual streambank erosion rate: Curve used: Remarks:
Summary studied (ft): 50 (tonsfy)|  0.02  (tonsiyr/t) Fig 3-9
Sediment Capacity - . - : _ Remarks:
v - I
(POWERSED) Sufficient capacity Insufficient capacity Excess capacity
Entrainment/ Largest particle from . T Existing Required Existing Required
Competence bar sample (mm): 1= = depthy: depthy: slopey: slopey:
Successional Stage Existing stream Potential stream
—> —> —> — —>
Shift state (type): B6C state (type): Bbe
Lateral Stability W  Stable [~ Mod. unstable [~ Unstable " Highly unstable Remarks/causes: None
i ili Remarks/causes:
Vertical St§b|l|ty ¥ No deposition [~ Mod. deposition [ Ex. deposition [ Aggradation None
(Aggradation)
i ili Remarks/causes:
vertical St§b|l|ty Not incised ¥ Slightly incised [~ Mod. incised [ Degradation None
(Degradation)
Channel Enlargement || ¥ Noincrease [ Slightincrease | Mod. increase [ Extensive Remarks/causes:  none
Sediment Supply [~ Low V¥  Moderate [ High [ Veryhigh Remarks/causes: None
(Channel Source)
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Worksheet 3-1. Riparian vegetation composition/density used for channel stability assessment.

Riparian Vegetation
Stream: Wolverton Creek Location: Wovlerton Creek-2-2.02
Disturbed
Reference -
h (impacted X
Observers: KP, AL reac reach) Date: 9/28/2011
Existing Potential
species species
composition: composition:
L . . Percent of total
Riparian cover Percent aerial | Percent of site . " .
. N - Species composition species
categories cover coverage .
composition
=
8
(2]
§ Canopy layer 1% <1%
O
—
100%
=
S
2
§ Shrub layer 13%
D
o
100%
Herbaceous 15%
©
>
Qo
° 100%
5
8 Leaf (ljitrtg:aedle 2% Remarks:
. Condition, vigor and/or
® usage of existing reach:
Bare ground 70%
*Based on crown closure. _
**Based on basal area to surface area. Column total =
100%
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Worksheet 3-2. Flow regime variables that influence channel characteristics, sediment regime and
biological interpretations.

FLOW REGIME

Stream: Wolverton Creek Location: Wovlerton Creek-2-2.02
Observers: KP, AL Date: 9/28/2011
List ALL COMBINATIONS that
P1 P2 P9
APPLY.......c....... =

General Category

E

Ephemeral stream channels: Flows only in response to precipitation

S

Subterranean stream channel: Flows parallel to and near the surface for various seasons - a sub-
surface flow that follows the stream bed.

Intermittent stream channel: Surface water flows discontinuously along its length. Often
associated with sporadic and/or seasonal flows and also with Karst (limestone) geology where
losing/gaining reaches create flows that disappear then reappear farther downstream.

P

Perennial stream channels: Surface water persists yearlong.

Specific Category

1 Seasonal variation in streamflow dominated primarily by snowmelt runoff.

2 Seasonal variation in streamflow dominated primarily by stormflow runoff.

3 Uniform stage and associated streamflow due to spring-fed condition, backwater, etc.

4 Streamflow regulated by glacial melt.

5 Ice flows/ice torrents from ice dam breaches.

6 Alternating flow/backwater due to tidal influence.

7 Regulated streamflow due to diversions, dam release, dewatering, etc.

8 Altered due to development, such as urban streams, cut-over watersheds or vegetation
conversions (forested to grassland) that change flow response to precipitation events.

9 Rain-on-snow generated runoff.
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Worksheet 3-3. Stream order and stream size categories for stratification by stream type.

Stream Size and Order

Stream: Wolverton Creek

Location: Wovlerton Creek-2-2.02
Observers: KP, AL

Date: 9/28/2011
%
Stream Size Category and Order = | S-4 I

@

STREAM SIZE: Bankfull Check (v)
Category width appropriate
meters feet category

S-1 0.305 <1 B

S-2 03-15 1-5 B

S-3 1.5—-4.6 5—15 B

S-4 46-9 15— 30 v

S-5 9-15 30— 50 -

S-6 15-22.8 50 — 75 -

S-7 22.8-30.5 75— 100 r

S-8 30.5 - 46 100 — 150 B

S-9 46 — 76 150 — 250 I

S-10 76 — 107 250 — 350 -

S-11 107 — 150 350 — 500 r

S-12 150 — 305 500 — 1000 B

S-13 >305 >1000 r

Stream Order

Add categories in parenthesis for specific stream order of
reach. For example a third order stream with a bankfull width
of 6.1 meters (20 feet) would be indexed as: S-4(3).
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Worksheet 3-4. Meander pattern relations used for interpretations for river stability.

Meander Patterns

Stream: Wolverton Creek

Reach: Wovlerton Creek-2-2.02

Observers: KP, AL

Date: 9/28/2011

List ALL CATEGORIES that APPLY =

M1

Various Meander Pattern variables modified from Galay et al. (1973)

M1 REGULAR MEANDERS

M2 TORTUOUS MEANDERS
M3 IRREGULAR MEANDERS
M4 TRUNCATED MEANDERS

M5

M6

M7

M8

UNCONFINED MEANDER SCROLLS

CONFINED MEANDER SCROLLS

DISTORTED MEANDER LOOPS

IRREGULAR MEANDERS with oxbows and
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Worksheet 3-5. Depositional patterns used for stabiilty assessment interpretations.

Depositional Patterns

Stream: Wolverton Creek

Reach: Wovlerton Creek-2-2.02

Observers: KP, AL

Date: 9/28/2011

List ALL CATEGORIES that APPLY =

N/A

Various Depositional Features modified from Galay et al. (1973)
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Worksheet 3-6. Various categories of in-channel debris, dams and channel blockages
used to evaluate channel stability.

Channel Blockages

Stream:

Wolverton Creek Location: Wovlerton Creek-2-2.02

Observers: KP, AL

Date: 9/28/2011

Materials that upon placement into the active channel or flood- Check (v)
Description/extent prone area may cause adjustments in channel dimensions or all that
conditions due to influences on the existing flow regime. apply
D1 None Minor amounts of small, floatable material. v
Debris consists of small, easily moved, floatable material, e.g., leaves,
D2 Infrequent . . F
needles, small limbs and twigs.
Increasing frequency of small- to medium-sized material, such as large
D3 Moderate limbs, branches and small logs, that when accumulated, affect 10% or less r
of the active channel cross-section area.
Significant build-up of medium- to large-sized materials, e.g., large limbs,
D4 Numerous branches, small logs or portions of trees that may occupy 10-30% of the r
active channel cross-section area.
Debris "dams" of predominantly larger materials, e.g., branches, logs and
D5 Extensive trees, occupying 30-50% of the active channel cross-section area, often r
extending across the width of the active channel.
Large, somewhat continuous debris "dams," extensive in nature and
o occupying over 50% of the active channel cross-section area. Such
D6 Dominating . . . i I_
accumulations may divert water into the flood-prone areas and form fish
migration barriers, even when flows are at less than bankfull.
D7 Beaver dams: | An infrequent number of dams spaced such that normal streamflow and =
Few expected channel conditions exist in the reaches between dams.
) Frequency of dams is such that backwater conditions exist for channel
Beaver dams: e
D8 Fr nt reaches between structures where streamflow velocities are reduced and r
eque channel dimensions or conditions are influenced.
. Numerous abandoned dams, many of which have filled with sediment and/or
Beaver dams: R i ) )
D9 Aband d breached, initiating a series of channel adjustments, such as bank erosion, r
andone lateral migration, avulsion, aggradation and degradation.
Structures, facilities or materials related to land uses or development located
within the flood-prone area, such as diversions or low-head dams, controlled
Human . . X
D10 influences by-pass channels, velocity control structures and various transportation r

encroachments that have an influence on the existing flow regime, such that
significant channel adjustments occur.
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Worksheet 3-7. Relationship of Bank-Height Ratio (BHR) ranges to corresponding stream stability ratings.

Degree of Channel Incision

Low Bank Height: 5.1 Bank-Height Ratio: 1.1

Max Bankfull Depth: 4.8

Degree of Channel Incision Stability Rating <= Stable

Degree of Channel Incision

. /
/
/

16

15

14

13

12

Bank-Height Ratio (BHR)

11

Stable Slightly Incised Moderately Incised Deeply Incised

Stability Rating
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Worksheet 3-8. Stability ratings based on departure of width/depth ratio from reference condition.

Width/Depth Ratio State

Existing Width/Depth Ratio: 7.6 Ratio of existing W/d to reference W/d: 1
Reference Width/Depth Ratio: 7.6
Width/Depth Ratio State Stability Rating == Stable

=
©

Width/Depth Ratio Stability Ratings

g
o

I
iN

=
N

[y

Only use "Decrease relative to
reference w/d ratio" for incising

channels (Bank-Height Ratio >1)
(Worksheet 3-7)

o
©

o
o

4

o
N

©
N

Ratio of w/d ratio to reference w/d ratio Ratio of w/d ratio to reference w/d ratio
(Decrease relative to reference w/d ratio) (Increase relative to reference w/d ratio)

Stable Moderately Unstable Unstable Highly Unstable

Stability Rating
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Worksheet 3-9. Degree of confinement based on Meander Width Ratio (MWR) divided by reference
condition Meander Width Ratio (MWR ).

Degree of Confinement

Existing Meander Width Ratio (MWR): 25.8 Ratio of MWR to MWR . 1
Reference Meander Width Ratio (MWR ,): 25.8
Degree of Confinement Stability Rating <= Unconfined

Degree of Confinement based on
Meander Width Ratio ( MWR ) / Reference Condition ( MWR )

0.0
0.1 1 <010
0.2 A
0.10 — 0.29
0.3 A
0.4 A
0.5 A

0.6 A

MWR / MWR |

0.30-0.79
0.7 A

0.8 -
0.80-1.00

0.9 ~

1.0

Unconfined | Moderately Confined | Confined | Severely Confined

Degree of Confinement
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Worksheet 3-10. Pfankuch (1975) channel stability rating procedure, as modified by Rosgen (1996, 2001c, 2006b).

stream: Wolverton Creek Location: Wovlerton Creek-2-2.C Valley Type: X Observers: KP, AL Date: 9/28/2011
Loca- Excellent Good Fair Poor
. Key| Category — - — - — - — -
tion Description Rating Description Rating Description Rating Description Rating
1 I;Er;’(lform Bank slope gradient <30%. 2 ]Bank slope gradient 30—40%. 4 |Bank slope gradient 40-60%. 6 |Bank slope gradient > 60%. 8
(%)
= . No evidence of past or future mass Infrequent. Mostly healed over. Low Frequent or large, causing sediment Frequent or large, causing sediment nearly
=
2 [Mass erosion f 3 7 6 9 L= 12
g erosion. future potential. nearly yearlong. yearlong OR imminent danger of same.
o 3 Debris jam Essentially absent from immediate 2 Present, but mostly small twigs and 4 Moderate to heavy amounts, mostly 6 Moderate to heavy amounts, s
% potential channel area. limbs. larger sizes. predominantly larger sizes.
D Vegetative > 90% plant density. Vigor and variety 70-90% density. Fewer species or 50-70% density. Lower vigor and <50% density plus fewer species and less
4 |bank suggest a deep, dense soil-binding 3 |less vigor suggest less dense or deep 6 [fewer species from a shallow, 9 |vigor indicating poor, discontinuous and 12
protection root mass. root mass. discontinuous root mass. Ishallow root mass.
Bank heights sufficient to contain the bankfull Bankfull stage is contained within banks. Bankiull stage is not contained. Width/denth Bankfull stage is not contained; over-bank flows are
5 Channel stage. Width/depth ratio departure from 1 \Width/depth ratio departure from reference 2 ratio de am?re from reference \l/vidth/de tll')1 ratio 3 common with flows less than bankfull. Width/depth 4
capacity reference width/depth ratio = 1.0. Bank-Height width/depth ratio = 1.0-1.2. Bank-Height Ratio -1 271[)4 Bank-Height Ratio (BHR) = fl—l 3 ratio departure from reference width/depth ratio > 1.4.
Ratio (BHR) = 1.0. (BHR) = 1.0-1.1. o 9 s Bank-Height Ratio (BHR) > 1.3.
1) 6 Bank rock > 65% with large angular boulders. 5 40-65%. Mostly boulders and small 4 20-40%. Most in the 3—6" diameter 6 <20% rock fragments of gravel sizes, 1-3" 8
—‘é content 12"+ common. cobbles 6-12". class. or less.
g Obstructions Rocks and logs firmly imbedded. Flow Some present causing erosive cross Moderately frequent, unstable obstructions Frequent obstructions and deflectors
= 7 o flow pattern w/o cutting or deposition. 2 [currents and minor pool filling. Obstructions| 4  Jmove with high flows causing bank cutting 6 |cause bank erosion yearlong. Sediment 8
g Stable bed. fewer and less firm. and pool filling. traps full, channel migration occurring.
o s |cuttin Little or none. Infrequent raw banks 4 fggter’ié:ger:?gzc\:l}é;;;Suﬁﬁgrvsz ind 6 Significant. Cuts 12—-24" high. Root 12 Almost continuous cuts, some over 24" 16
= 9 <6". 10 12" ’ Y P mat overhangs and sloughing evident. high. Failure of overhangs frequent.
" Little or no enlargement of channel or Some new bar increase, mostly from Moderate depostion of new gravel Extensive deposit of predominantly fine
9 [Deposition . 4 8 |and coarse sand on old and some 12 . 16
point bars. coarse gravel. new bars particles. Accelerated bar development.
10 Rock Sharp edges and corners. Plane 1 Rounded corners and edges. 9 Corners and edges well rounded in 2 3 Well rounded in all dimensions, surfaces 4
angularity surfaces rough. Surfaces smooth and flat. dimensions. smooth.
11 |Brightness Surfaces dull, dark or stained. 1 Mostly dull, but may have <35% bright 2 Mixture dull and bright, i.e., 35-65% 3 Predominantly bright, > 65%, exposed or 4
9 Generally not bright. surfaces. mixture range. scoured surfaces.
12 Consolidation of JAssorted sizes tightly packed or 2 Moderately packed with some 4 Mostly loose assortment with no 6 No packing evident. Loose assortment, 8
1= particles overlapping. overlapping. apparent overlap. easily moved.
g 13 Bottom size  |No size change evident. Stable 4 Distribution shift light. Stable material 8 Moderate change in sizes. Stable 12 Marked distribution change. Stable 16
8 distribution material 80-100%. 50-80%. materials 20-50%. materials 0—-20%.
— 0, | 0, R
Scouring and |<5% of bottom affected by scour or S 30/? "’?“e“ed' Scour at 30-50% affected. Depos'lts U SEell More than 50% of the bottom in a state of
14 - s 6 [constrictions and where grades 12 |at obstructions, constrictions and 18 M 6T (e rrerihy Vv 24
P P ) steepen. Some deposition in pools. bends. Some filling of pools. 9 Yy 9-
. . . . Present but spotty, mostly in .
15 Aquatic Abundant growth moss-like, dark 1 Common. Algae forms in low velocity > |backwater Sgastgﬁal al Ze rowth 3 Perennial types scarce or absent. Yellow- 4
vegetation green perennial. In swift water too. and pool areas. Moss here too. : . 9ae g green, short-term bloom may be present.
makes rocks slick.
Excellent total =] 28 Good total =| 0 Fair total =} 21 Poor total =| 12
Stream type Al A2 A3 A4 A5 A6 Bl B2 B3 B4 B5 B6 C1l C2 C3 C4 C5 C6 D3 D4 D5 D6 Grand total = 61
Good (Stable) 38-43 | 38-43 | 54-90 | 60-95 | 60-95 | 50-80 | 38-45 | 38-45 | 40-60 | 40-64 | 48-68 | 40-60 | 38-50 | 38-50 | 60-85 [ 70-90 | 70-90 | 60-85 | 85-107 | 85-107 | 85-107 | 67-98
Fair (Mod. unstable] 44-47 | 44-47 | 91-129 | 96-132 | 96-142 | 81-110| 46-58 | 46-58 | 61-78 | 65-84 | 69-88 | 61-78 | 51-61 | 51-61 | 86-105| 91-110 | 91-110 | 86-105 |108-132(108-132|108-132| 99-125 Existing E6
Poor (Unstable) 48+ 48+ | 130+ | 133+ | 143+ | 111+ | 59+ 59+ 79+ 85+ 89+ 79+ 62+ 62+ | 106+ | 111+ | 111+ | 106+ | 133+ | 133+ [ 133+ | 126+ stream type =
Stream type DA3 | DA4 | DA5 | DA6 E3 E4 E5 E6 F1 F2 F3 F4 F5 F6 G1 G2 G3 G4 G5 G6 *Potential E6
Good (Stable) 40-63 | 40-63 | 40-63 | 40-63 | 40-63 | 50-75 | 50-75 | 40-63 | 60-85 | 60-85 | 85-110| 85-110 [ 90-115| 80-95 | 40-60 | 40-60 | 85-107 | 85-107 | 90-112 | 85-107 stream type =
Fair (Mod. unstable] 64-86 | 64-86 | 64-86 | 64-86 | 64-86 | 76-96 | 76-96 | 64-86 | 86-105 [ 86-105 |111-125/111-125(116-130| 96-110 | 61-78 | 61-78 |108-120(108-120|113-125(108-120 Modified channel
Poor (Unstable) 87+ 87+ 87+ 87+ 87+ 97+ 97+ 87+ | 106+ | 106+ | 126+ | 126+ | 131+ | 111+ | 79+ 79+ | 121+ | 121+ | 126+ | 121+ stability rating =

*Rating is adjusted to potential stream type, not existing.

Good
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Worksheet 3-11. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating. Use
Figure 3-7 with BEHI variables to determine BEHI score.

Stream: Wolverton Creek

Location: Wovlerton Creek-2-2.02

Station: Observers: KP, AL
Date: 9/28/2011 Stream Type: E6 Valley Type: X
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 5.2 Height 4 (AY/(B)=] 1.3 4
Height () = (A) (ft) = (B) (C)
Root Depth / Study Bank Height (E)
Root Study
Depth 15 Bank 5.2 (D)/(A)=] 0.3 6
(f) = (D)| Height (i) = (A) (E)
Weighted Root Density (G)
Root
Density 25% (F)X(E) = 7% 9
as % = (F) (G)
Bank Angle (H)
Bank
Angle 27 2
as Degrees = (H)
Surface Protection (1)
Surface
Protection 20% 7
as% = (!
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points if uniform medium to large cobble) I
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
. position of unstable layers in
gﬁ?/(él(ap\;((jnzoa?ji:gttzent) relation to bankfull stage 0
Very L0w| Low | Moderate | High | Very High | Extreme Adjective Rating High
\ > and
5-95 | 10-195 | 20-295|30-395| 40-45 [ 46-50 Total Score 33
Bank Sketch
1 Root
Depth
(D)
= Bank
= Angle
3 AN
3
% —---Bankful_____________&_ S
2 88
° g8
S 58
= (23]
@ a
>
Start
of
0 Bank
0 1

Horizontal distance (ft)
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Worksheet 3-12. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate
erosion rate.

Estimating Near-Bank Stress (NBS)
Stream: Wolverton Creek Location: Wovlerton Creek-2-2.02
Station: 0 Stream Type: E6 Valley Type: X
Observers: KP, AL Date: 9/28/11
Methods for Estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS........... Level | Reconaissance
(2) Ratio of radius of curvature to bankfull Width ( Rg / Wikt ). eeevvreeeiieieeieeeeeie e eee e Level Il General prediction
(3) Ratio of pool slope to average water surface slope (Sp/ S )....ovvrvrirriiiniiiiieiniea Level Il General prediction
(4) Ratio of pool slope to riffle SIOPE ((Sp/ Syif ). vvvrverrervereeriiiiit it Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dpp / dpkf ) covveeeemveenneen Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull Shear StreSS ( Ty / Tiif )--«ceerveeeeerereeieraens Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient..............oooiiiiii i e Level IV Validation
- Transverse and/or central bars-short and/or diSCONtINUOUS............. cocevvviiiiiineneenn. NBS = High / Very High
2 (1) [Extensive deposition (continuous, Cross-channel)... ... NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow............................cco. NBS = Extreme
Radius of Bankfull Near-Bank
5 Curvature | Width Wy, | Ratio R./ Stress
(2) R (ft) (ft) Wit (NBS)
= Near-Bank
o 3 Pool Slope | Average Stress Dominant
& ®3) Sp Slope S |Ratio S,/S (NBS) Near-Bank Stress
—
Very Low
) Near-Bank
4 Pool Slope | Riffle Slope | Ratio S,/ Stress
(4) Sp St Siif (NBS)
Near-Bank Near-Bank
. Max Depth [Mean Depth| Ratio dny/ [ Stress
®) | dw® | dwh o (NBS)
§ Near-Bank Bankfull
9 Near-Bank Shear Shear . Near-Bank
(6) | Max Depth Near-Bank | Stress 1, ( |Mean Depth| Average | Stress Tu (| Ratio T,/ Stress
dnp () Slope Spp Ib/ft? ) diis (F0) Slope S Ib/ft? ) Tot (NBS)
> Near-Bank
= 7 Velocity Gradient ( ft/ sec Stress
3 @) /ft) (NBS)
- Very Low
Converting Values to a Near-Bank Stress (NBS) Rating
Near-Bank Stress (NBS) Method number
ratings Q 1 @ |1 © 4 G 1 ® )
Very Low N/A > 3.00 <0.20 < 0.40 < 1.00 <0.80 <0.50
Low N/A 221-3.00 0.20-040 041-060 1.00-150 0.80-1.05 0.50-1.00
Moderate N/A 2.01-2.20 0.41-0.60 0.61-0.80 1.51-1.80 1.06-1.14 1.01-1.60
High See 1.81-2.00 061-080 081-100 181-250 115-119 1.61-2.00
Very High 1) 150-1.80 0.81-1.00 1.01-1.20 | 251-3.00 | 1.20-1.60 | 2.01-2.40
Extreme Above <1.50 >1.00 >1.20 > 3.00 >1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Very Low
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Worksheet 3-13. Summary form of annual streambank erosion estimates for various study reaches.

Stream: Wolverton Creek Location: Wovlerton Creek-2-2.02
Graph Used: Fig 3-9 Total Bank Length (ft): 3095.6 Date: 9/28/2011
Observers: KP, AL Valley Type: X Stream Type: E6
@) 2 (©)] 4 ®) (6) @) (8
Station (ft) BEHI rating |[NBSrating [Bank Length of |Study bank |Erosion Erosion
(Worksheet |(Worksheet |erosion bank (ft) height (ft) |subtotal Rate
3-11) 3-12) rate (Figure [(4)x(5)x(6)] |(tonslyrlft)
(adjective) [(adjective) |3-9 or 3-10) (ft3lyr) {[(")/27] %
(ftlyr) 1.3/(5)}
1. High Very Low 0.165 3095.6 5.2 2656 0.04
2. 0 #DIV/O!
3. 0 #DIV/O!
4, 0 #DIV/O!
5. 0 #DIV/O!
6. 0 #DIV/O!
7. 0 #DIV/O!
8. 0 #DIV/O!
9. 0 #DIV/O!
10. 0 #DIV/O!
11. 0 #DIV/0!
12 0 #DIV/O!
13 0 #DIV/O!
14, 0 #DIV/0!
15. 0 #DIV/0!
Total
Sum erosion subtotals in Column (7) for each BEHI/NBS combination Erosion
(ft3lyr) 2656
Total
Convert erosion in ft3/yr to yds3/yr {divide Total Erosion (ft3/yr) by 27} Erosion
(yds®fyr) 98
Convert erosion in ydsglyr to tons/yr {multiply Total Erosion (ydsglyr) ErT(;);iin
by 1.3} (tonslyr) 128
Calculate erosion per unit length of channel {divide Total Erosion TOt?'
(tons/yr) by total length of stream (ft) surveyed} Erosion
(tonslyrlit) 0.04
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Worksheet 3-14. Sediment competence calculation form to assess bed stability.

Stream: Wolverton Creek Stream Type: E6
Location: Wovlerton Creek-2-2.02 Valley Type: X
Observers: KP, AL Date: 9/28/2011
Enter Required Information for Existing Condition
Dsg Riffle bed material Dgy (mm)
[5;0 Bar sample Dgy (mm)
0 D Largest particle from bar sample (ft) (mm) 304.8
max mm/ft
S Existing bankfull water surface slope (ft/ft)
d Existing bankfull mean depth (ft)
1.65 Vs Submerged specific weight of sediment
Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress
A
1 (D__ /D c 3 Coah A\ -0.872
#DIv/ol |D_ /D_ | Range: 3-7 Use EQUATION 1. 7" = 0.0834 ( D, /D 50)
#DIV/O! | Dpax/Dso| Range: 1.3-3.0 Use EQUATION 2: 1" = 0.0384 (Dyax/Dsg) 2%
#DIV/0! T Bankfull Dimensionless Shear Stress EQUATION USED: #DIV/O!
Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample
| T * Y, Dmax |
#DIV/0! d Required bankfull mean depth (ft) d = T (use Dy in ft)

Check: [T Stable T Aggrading I Degrading

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar
Sample

T * yS Dmax

#DIV/0! S Required bankfull water surface slope (ft/ft) S = (use Dpay in ft)

Check: [T Stable ™ Aggrading I Degrading

Sediment Competence Using Dimensional Shear Stress

0 Bankfull shear stress T =ydS (Ibs/ftz) (substitute hydraulic radius, R, with mean depth, d)
Y = 62.4, d = existing depth, S = existing slope
Predicted largest moveable particle size (mm) at bankfull shear stress T (Figure 3-11)
Predicted shear stress required to initiate movement of measured D, (mm) (Figure 3-11)
Predicted mean depth required to initiate movement of measured D5, (Mmm) d T
#DIV/0! ===
T = predicted shear stress, Y = 62.4, S = existing slope yS
Predicted slope required to initiate movement of measured D, (Mmm) T
#DIV/0! . o S=_
T = predicted shear stress, Y = 62.4, d = existing depth y
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Worksheet 3-15. Bar sample data collection and sieve analysis form.

S Point / Side BAR-BULK MATERIALS SAMPLE DATA: Size Distribution Analysis Observers: KP, AL
g Stream: Wolverton Creek Location: Wovlerton Creek-2-2.02 Date: 9/28/2011
s
a Catch Pan Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE Sieve SIZE
or BUCKET mm mm mm mm mm mm mm mm
m SURFACE
p Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight Tare weight
I MATERIALS
e - - - - - - - - - DATA
s Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights Sample weights ( Two Iargest particles)
Total Net Total Net Total Net Total Net Total Net Total Net Total Net Total Net Total Net
1 No. Dia. WT.
2 1
3 2
4 Bucket +
5 materials
6 weight
7 Bucket tare
8 weight
9 Materials
10 weight 0
11 Materials less
12 than: .
13 Be sure to add
14 separate material
weights to grand
15 total
Net wt. total 0 0 0 0 0 0 0 0 0 0 |
% Grand total (|####H HHHHH] HHHHEH] HHH#EE HHHHH HHHH# HHHH# HHHH# HHHHEH i\,\
Accum. % =< || #tH|=—|| || || i ||| e ||| e ||| e ||| et | ——{| 100% GRAND TOTAL
Sample location notes Sample location sketch
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Worksheet 3-16. Stability ratings for corresponding successional stage shifts of stream types. Check the
appropriate stability rating.

Stream: Wolverton Creek Stream Type: E6
Location: Wovlerton Creek-2-2.02 Valley Type: X
Observers: KP, AL Date: 9/28/2011
Stream type changes due to Stability rating (check
successional stage shifts (Figure 3-14) appropriate rating)

Stream type at potential, (C—E),

[+ Stable
(Fo—B), (G—B), (F—B,), (F—C), (D—C)
(E—C), (C—High w/d C) [~ Moderately unstable
(G—F), (F—D), (C—F) [~ Unstable
(C—D), (B—G), (D—G), (C—G), (E—G) [~ Highly unstable
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Worksheet 3-17. Lateral stability prediction summary.

Stream: Wolverton Creek Stream Type: E6
Location:  Wovlerton Creek-2-2.02 Valley Type: X
Observers: KP, AL Date: 9/28/2011
- o Lateral Stability Categories
Lateral stability criteria y g Selected
(choose one stability : points
category for each criterion Stable Moderately Unstable Highly (from each
1-5) unstable unstable row)
W/d ratio state <12 12-14 14-16 >1.6 5
(Worksheet 3-8)
(2) (4) (6) (8)
2 Depositional pattern B1, B2 B4, B8 B3 B5, B6, B7 q
(Worksheet 3-5)
(1) (2) (3) (4)
M2, M5, M6, M7,
3 Meander pattern M1, M3, M4 M8 q
(Worksheet 3-4)
(1) 3)
M/VH, M/Ex H/H, H/Ex, EX/IM
L/VL, L/L, L/IM, | M/L, M/M, M/H, ' ' ' ’ ’
4 Dominant BEHI / NBS L/H, LIVH, MIVL L/Ex, HIL H/L, H/M, H/H, Ex/H, Ex/VH, q
(Worksheet 3-13) VH/IVL, EX/VL | VH/VH, EX/Ex
(2) (4) (6) (8)
Degree of confinement 0.8-1.0 0.3-0.79 0.1-0.29 <0.1
5 (MWR/MWR,) 1
(Worksheet 3-9)
(1) (2) 3) (4)
Total points 9

Lateral stability category point range

Overall lateral stability
category (use total points
and check stability rating)

Stable
7-9
v

Moderately
unstable
10-12
M

Unstable
13-21
I

Highly
unstable
> 21
r
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Worksheet 3-18. Vertical stability prediction for excess deposition or aggradation.

Stream: Wolverton Creek Stream Type: EG6
Location:  Wovlerton Creek-2-2.02 Valley Type: X
Observers: KP, AL Date: 9/28/2011

Vertical stability criteria

Vertical Stability Categories for Excess Deposition / Aggradation

- Selected
(choose one stability Moderat E points (from
L oderate XCess .
category for each No deposition | " depositi Aggradation each row)
criterion 1-6) eposition eposition
Sufficient depth .Tre”‘% tpward Cannot move D35 [ Cannot move Dyg of
. insufficient depth . .
Sediment and/or slope to and/or slope- of bed material bed material and/or
1 competence transport largest slightly P and/or Dygo of bar | Dyqq Of bar or sub- 2
(Worksheet 3-14) size available incompetent material pavement size
) 4) (6) (8)
- Reduction up to Reduction over
Suff|C|_ent _Trend_ tpward 25% of annual 25% of annual
i i capacity to S sediment yield of sediment yield for
, Sediment capacity transport annual | sediment U o 2
(POWERSED) load capaci bedload and/or bedload and/or
pacity suspended sand suspended sand
) 4) (6) (8)
3 W/d ratio state 1.0-1.2 1.2-1.4 1.4-1.6 >1.6 5
(Worksheet 3-8)
2) “4) (6) (8)
Current stream
S . gpgoitsp:;f”t'a' (C—High W/d C),
UiteEtn SUEEEslel || o (E—C) (B—HighW/dB), | (C—D), (F—D)
4 states (Worksheet 3- | indicate (C—F) 2
16) deposition/
aggradation
) “4) (6) (8)
Depositional B1 B2, B4 B3, BS B6, B7, B8
5 patterns (Worksheet 1
3-5)
1) (2) (3) 4)
6 Debris / b|ockages D1, D2, D3 D4, D7 D5, D8 D6, D9, D10 1
(Worksheet 3-6)
(1) (2) 3) (4)
Total points 10

Vertical stability category point range for excess deposition /
aggradation

rating)

Vertical stability for
excess deposition /
aggradation (use total
points and check stability

10-14
v

No deposition

Moderate
deposition
15-20
~

Excess
deposition
21-30

r

Aggradation
> 30
-
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Worksheet 3-19. Vertical stability prediction for channel incision or degradation.

Stream: Wolverton Creek Stream Type: EG6
Location: Wovlerton Creek-2-2.02 Valley Type: X
Observers: KP, AL Date: 9/28/2011

Vertical stability

Vertical Stability Categories for Channel Incision / Degradation

criteria (ch Selected
L. (C 00se one i i X L Moderate|y X points (from
stability category for Not incised [ Slightly incised o Degradation each row)
each criterion 1-5) incised
Does not Trend to move Particles much
i larger sizes than
Sediment indicate excess | g of bar or > D100 0(; bed larger than Djg of
1 competence competence DlOO ¢ bed move bed moved 2
(Worksheet 3-14) g4 O D€
(2) (4) (6) (8)
. Excess energy
Does not Slight gxcess sufficient to Excess energy
) i . energy: up to ) transporting more
5 Sediment capacity indicate excess 10% increase increase load up than 50% of 5
I 0,
(POWERSED) capacity above reference rga?jO/o of annuall - nual load
(2) (4) (6) (8)
Degree of channel 1.00 - 1.10 1.11-1.30 1.31-1.50 > 1.50
3 incision (BHR) 2
(Worksheet 3-7) 5 " & ®
If BHR > 1.1 and
. Does not If BHR > 1.1 and
Stream succession indicate incision \?\f/rgi?txs:nhas stream type has ((BE:C(;)) ((%__:(é))’
4 states (Worksheets | o gegradation . w/d less than 5 ’ 2
3-16 and 3-7) -
(2) (4) (6) (8)
Confinement (MWR /| 4 g5 _ 1 oo 0.30 - 0.79 0.10-0.29 <0.10
5 MWR,¢) (Worksheet 1
3-9)
(1) (2) (3) (4)
Total points 9

Vertical stability category point range for channel incision /
degradation

Vertical stability for
channel incision/
degradation (use total
points and check
stability rating)

Not incised
9-11
2

Slightly incised
12 -18
r

Moderately
incised
19 -27

r

Degradation
> 27
-
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Worksheet 3-20. Channel enlargement prediction summary.

Stream: Wolverton Creek Stream Type: E6
Location:  Wovlerton Creek-2-2.02 Valley Type: X
Observers: KP, AL Date: 9/28/2011

Channel enlargement

Channel Enlargement Prediction Categories

L L Selected
prediction criteria .
(choose one stability . . . Moderate . >
category for each criterion| NO increase | Slightincrease increase Extensive (from each
12y ! row)

Stream type at
potential, (C—E), . (C-D), (B—G),
C—High W/d C),
Successional stage | (Fo—B), (G—B), ( J " P, F-D) | (0-0),(c—0),
1 (E-C) 2
shift (Worksheet 3-16)| (F—Bc), (F=C), (E—G), (C—F)
(D—C)
(2) (4) (6) (8)
. Moderately .
5 Lateral stability Stable unstable Unstable Highly unstable >
(Worksheet 3-17)
(2) (4) (6) (8)
Vertical stability
L . Moderate . .
3 excess dgposmon/ No deposition deposition Excess deposition Aggradation 2
aggradation
(Worksheet 3-18) (2) (4) (6) (8)
_\/er_tif:al stability . Not incised Slightly incised |Moderately incised Degradation
4 incision/ degradation 2
(Worksheet 3-19)
(2) 4) (6) (8)
Total points 8
Category point range
Channel enlargement Moderate
prediction (use total No increase | Slight increase increase Extensive
points and check stability 8-10 11-16 17 -24 > 24
rating) v r - r
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Worksheet 3-21. Overall sediment supply rating determined from individual stability rating
categories.

Stream: Wolverton Creek Stream Type: EG6
Location: Wovlerton Creek-2-2.02 Valley Type: X
Observers: KP, AL Date: 9/28/2011
Overall sediment supply
prediction _crlterl_a (choose Stability Rating Points Se!ected
corresponding points for Points
each criterion 1-5)
Stable 1
Lateral stability Mod. unstable 2 1
(Worksheet 3-17) Unstable 3
Highly unstable 4
Vertical stability No deposition 1
, €xcess deposition/ Mod. deposition 2 1
aggradation Excess deposition 3
(Worksheet 3-18) Aggradation 4
Vertical stability Not incised 1
3 channel incision/ Slightly incised 2 1
degradation Mod. Incised 3
(Worksheet 3-19) Degradation 4
No increase 1
Channel enlargement Slightincrease 5
4 prediction (Worksheet d - 1
Mod. increase 3
3-20) ,
Extensive 4
Good: stable 1
Pfankuch channel Fair: mod unstable 2
5 stability (Worksheet 3- : 1
10)
Poor: unstable 4
Total Points 5
Category point range
Overall sediment supply _ _
rating (use total points and o el Allgl ety gl
check stability rating) : o=1t lL=0e Lo=2t
v r I r
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Worksheet 3-22. Summary of stability condition categories.

Stream: Wolverton Creek Location: Wovlerton Creek-2-2.02
Observers: KP, AL Date: 9/28/2011 Stream Type: E6 Valley Type: X
. . Mean bankfull Mean bankfull Cross-section Width of flood- Entrenchment
Channel Dimension depth (ft): 3.17 width (ft): 24.21 area (1)) 73.13 prone area (ft): 129 ratio: 5.3
Channel Pattern R'\;iggf MWR: 25.8 Lm/W s 25.8 RC/W s 7.1 Sinuosity: 1.26
Check: | Riffle/pool | Step/pool | Plane bed | Convergence/divergence ¥ Dunes/antidunes/smooth bed
River Profile and Bed Max i Riffle : Pool . i Riffle ! Pool Pool to ! Ratio Slope
Features bankfull i Depth ratio i i pool i Average
depth (ft): 4.8 : (max/mean): : 15 : spacing: : vallley: bankfull: L0015
Riparian Current composition/density: Potential composition/density: Remarks: Condition, vigor and/or usage of existing reach:
vegetation |0 0 0
Flow P1, 2,|Stream size Meander Depositional Debris/channel
S-4 M1 NO
regime: 9 |and order: pattern(s): pattern(s): NE blockage(s): b1
Level Il Stream Degree of incision 11 Degree of incision Stable Modified Pfankuch stability rating Good
Stability Indices (Bank-Height Ratio): ) stability rating: (numeric and adjective rating):
quth/depth 7.6 Reference de 76 Width/depth rat_lo state 1.0 W/d'r.atlo s.taté Stable
ratio (W/d): ratio (W/d): (W/d) I (W/d): stability rating:
Meander Width Reference Degree of confinement MWR / MWR ¢ .
. 25.3 25.8 1.0 . .
Ratio (MWR): MWR,f: (MWR / MWR): stability rating: Unconfined
Bank Erosion Length of reach 3096 Annual streambank erosion rate: Curve used: Remarks:
Summary studied (ft): 128 (tonsfyr)|  0.04  (tonsiyr/t) Fig 3-9
Sediment Capacity - . - : _ Remarks:
v - I
(POWERSED) Sufficient capacity Insufficient capacity Excess capacity
Entrainment/ Largest particle from . T Existing Required Existing Required
Competence bar sample (mm): 1= = depthy: depthy: slopey: slopey:
Successm.nal Stage Existing stream E6 Potential stream E6
Shift state (type): state (type):
Lateral Stability W  Stable [~ Mod. unstable [~ Unstable ™ Highly unstable Remarks/causes:
i ili Remarks/causes:
Vertical St§b|l|ty ¥ No deposition [~ Mod. deposition [ Ex. deposition [ Aggradation
(Aggradation)
i ili Remarks/causes:
Vertical St§b|l|ty ¥ Not incised [ Slightly incised [ Mod. incised [ Degradation
(Degradation)
Channel Enlargement || ¥ Noincrease [ Slightincrease [ Mod. increase [ Extensive Remarks/causes:
Sediment Supply . . |Remarks/causes:
v I r [
(Channel Soures) Low Moderate High Very high
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